Modification of the inhibitory amino acid for epitope peptide binding onto major histocompatibility complex class II molecules enhances immunogenicity of the antigen.
Previously, the arginine at hen egg-white lysozyme 61 (HEL 61) was characterized as inhibiting T-lymphocyte stimulation due to the inefficient binding of the arginine-containing epitope peptide to the corresponding major histocompatibility complex class II molecules in C57BL/6 mice. In this study, we produced recombinant HEL, with arginine or alanine at HEL 61, and compared its ability to induce immune responses in mice to see whether modification of an inhibitory amino acid could enhance the immunogenicity of an inefficient antigen. Immunization of the mice with modified HEL induced strong antibody and T-cell immune responses against the native antigen. The enhanced T-cell immune response was due to a more specific elevation of the T-cell responses to the HEL 46-61 epitope region than to other epitope regions, although recognition of the other epitope peptides of HEL was generally increased. Mass spectrometric analyses of the epitope peptides generated by splenic antigen-presenting cells indicated that production of the epitope peptides encompassing HEL 46-61 was efficient using the modified antigen. These results suggest that modification of the critical amino acid residue(s) involved in hampering induction of an efficient immune response is an effective method to improve the immunogenicity of an inefficient antigen.